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(57) Abstract 

According to this invention, the bearer demand which produces a load lower than the 1st 
predetermined limitation is accepted. When a bearer demand produces a load higher than the 
1st predetermined limitation, an acceptance control entity cancels a resource, without falling 
the service quality (QoS) which tries so that the allowances over a bearer demand may be 
given, namely, is offered to the existing bearer. An acceptance control entity carries this out by 
adjusting a power control parameter, a hand-over control parameter, or its both. A demand is 
accepted when an acceptance control entity can give allowances to a new bearer (one or more). 



Claim(s) 

Claim 1 In the acceptance control approach in a cellular telecommunication system bearer 
demand is received. A current load is checked. It is based on the above-mentioned current load 
and the above-mentioned bearer demand at least. The load estimate of a result is calculated. 
When the load estimate of the above-mentioned result is lower than the 1st predetermined 
limitation the above-mentioned bearer demand — accepting — the above-mentioned demand — 
being based — a transmitting resource — assigning — and the load of a result — checking — and 

— Approach characterized by including the phase of trying discharge of a transmitting resource 
when the load estimate of the above-mentioned result is larger than the predetermined 
limitation of the above 1st. 

Claim 2 The method according to claim 1 of changing the parameter of at least one bearer as a 
response to the check of the load of the above-mentioned result, so that the load of the above- 
mentioned result may be made lower than the above-mentioned 1st predetermined limitation 
when the load of the above-mentioned result is larger than the predetermined limitation of the 
above 1st. 

Claim 3 after the above-mentioned attempt phase a current load — checking — at least — a 
current load and a bearer demand — being based -- the load estimate of a result - calculating - 

- and — The approach according to claim 1 of accepting a bearer demand, and assigning a 
transmitting resource based on the above-mentioned demand, and checking the load of a 
result, when the load estimate of the above-mentioned result is lower than the 1st 
predetermined limitation. 

Claim 4 The method according to claim 3 of changing the parameter of at least one bearer as a 
response to the check of the load of the above-mentioned result, so that the load of the above- 
mentioned result may be made lower than the above-mentioned 1st predetermined limitation 
when the load of the above-mentioned result is larger than the predetermined limitation of the 
above 1st. 

Claim 5 When the load estimate of the above-mentioned result crosses the predetermined 
limitation of the above 1st A bearer demand is changed so that the amount of the resource 
demanded by the above-mentioned bearer demand may be fallen, current load is checked. 
Based on the above-mentioned current load and the bearer demand by which a change was 
made above-mentioned , the load estimate of a result is calculated at least, and — The 
approach according to claim 1 of accepting the bearer demand by which a change was made 
above-mentioned , and assigning a transmitting resource based on the above-mentioned 
demand, and checking the load of a result, when the load estimate of the above-mentioned 
result is lower than the 1st predetermined limitation. 

Claim 6 The method according to claim 5 of changing the parameter of at least one bearer as a 
response to the check of the load of the above-mentioned result, so that the load of the above- 
mentioned result may be made lower than the above-mentioned 1st predetermined limitation 
when the load of the above-mentioned result is larger than the predetermined limitation of the 
above 1st. 

Claim 7 The above-mentioned attempt phase is an approach including the phase of adjusting 
the hand-over control parameter of a cellular network according to claim 1. 
Claim 8 The above-mentioned attempt phase is an approach including the phase of adjusting 
the power control parameter of a cellular network according to claim 1. 

Claim 9 The above-mentioned attempt phase is an approach including the phase of adjusting 
the load control parameter of a cellular network according to claim 1. 

Claim 10 The above-mentioned attempt phase is an approach including the phase of adjusting 



the software hand-over and software capacity allowances of a cellular network according to 
claim 1. 



Detailed Description of the Invention 
0001 

Field of the Invention 

This invention relates to use of the wireless resource in a cellular telecommunication system, 
and relates to the acceptance control approach used for establishing connection more new in a 
detail. This invention relates to the approach indicated in the above sentence of claim 1. 
0002 

Background of the Invention 

In a cellular telecommunication system, the single speech connection or the data connection 
passing through a cellular telecommunication network is called a bearer. Generally, a bearer is 
related with 1 set of parameters about the data communication between a certain terminal unit, 
and a network element, for example, a base station, and the interworking unit (IWU) which 
connects a cellular network to another telecommunication network. Generally 1 set of 
parameters related with a bearer contain the minimum value and maximum of these 
parameters in a data transmitting rate, permission delay, a permissible bit error rate (BER), and 
a list. Further, a bearer is a packet transmitting bearer or a circuit-switching bearer, and 
supports transparent or nontransparent-connection, for example. A bearer can be considered to 
be the data transmitting path of having the specific parameter which connects the migration 
terminal which exists in order to transmit payload information, and a certain network element. 
One bearer always only connects one migration terminal to one network element. However, a 
bearer can pass many network elements. Although one migration means of communications 
(migration equipment ME) supports only one bearer in a certain cellular telecommunication 
system, two or more coincidence bearers are also supported in an alien system. 
0003 

In order to enable it to transmit information in the desired way, the connection which passes 
along a wireless interface must obtain desired quality level. Being able to express a quality as 
C/I, i.e., a subcarrier pair interference ratio, this expresses the ratio of carrier power to the 
received interference power which received. Another scales showing the quality of connection 
are SIR, i.e., a signal pair interference ratio, S/N, i.e., a signal-to-noise ratio, and S/(I+N), i.e., 
a signal-to-noise plus interference ratio. Moreover, a bit error rate (BER) or the rate (FER) of a 
framing error is also used as a scale of a connection quality. Usually, transmitted power is 
adjusted so that a certain target level to one of the scales to which these or others corresponds 
may be determined beforehand and the target level may be approached as much as possible for 
every connection. Transmitted power must be below level required to obtain desired target 
level. It is because the electrical energy of an important sending set will be wasted-at a 
handheld computer mold migration station and interference will be caused to other connection, 
if a transmission level is too high. 
0004 

Acceptance control is a function important when securing so that each bearer may obtain 
desired SIR level. The purpose of acceptance control is inspecting each new demand to a new 
bearer, and determining whether the demanded service can be offered in consideration of the 
quality demand of the transmitted power of the demanded bearer, the transmitting bit rate of a 
bearer, processing gain, and a bearer, without influencing service to other bearers. The demand 
is accepted when its service can be given to a new bearer be / no failure to other bearers . 
Otherwise, the schedule of the demand is carried out, namely, the re-negotiation of it is 
accepted and carried out to a queue, it is changed into it, or is refused. Acceptance control 
collaborates with power control and enables it to usually adjust the transmitted power of some 
other bearers so that the SIR target level of other bearers may be guaranteed. 
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Various acceptance control algorithms are proposed until now. The algorithm based on the 
concept of residual capacity is explained reference "call acceptance control (SIR-Based Call 
Admission Control for DS-CDMA Cellular Systems) of the SIR base for DS-CDMA cellular 
system", ZAO Lew and the Magda El ZAKI work, 12 Journal on selected areas in 
communications, the 12th volume, No. 4, the 638 - 644th page, and May, 1994. Residual 



capacity is defined as the number of additions of the initial call which a base station can accept. 
A new call can be accepted when residual capacity is larger than 0. Residual capacity is 
determined from the SIR level and threshold SIR level which were measured. 
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another algorithm - reference "the call acceptance (Call Admission in Power Controlled CDMA 
Systems) in power control CDMA system" Ching Yao Juan and Roy D. YATTE work, and 
Proceedings of 12 VTS 46 th Vehicular Technology Conference, It is carried on the U.S., Atlanta, 
April 28, 1996 to May 1, and the 1665 - 1669th page. Two easy algorithms are shown in this 
reference. With the 1st algorithm, when making a call while a new call is advancing transmit 
with maximum electric power, the new call is prevented. With the 2nd algorithm, when the total 
received power measured by the base station crosses a predetermined threshold, a new call is 
prevented. 

The call of these algorithms, i.e., a bearer, is relatively the same about resource use, and even 
if it accepts a bearer, when it accepts in the level which a load does not increase up to near 
maximum capacity and the threshold is set, they function good. However, these algorithms do 
not function good, when it has the property that a bearer changes widely (i.e., when a network 
needs to deal with both high bit rate bearers like a bearer of a low bit rate like the usual speech 
bearer, and a mass data bearer or a raw image bearer), such — various services are variously 
offered according to the UMTS cellular telecommunication system for example, under current 
development — I will come out. For example, a high bit rate bearer may make a network load 
increase to maximum capacity mostly with the conventional algorithm allowed a call new when 
the total received power measured by the base station is lower than a predetermined threshold. 
This can be prevented by lowering a threshold so that the high rate bearer allowed to approach 
a threshold may not increase a full load remarkably, but in this case, even if the capacity of the 
remainder bearer / of a low bit rate / speech even if can accept them, that increment in a 
limit is refused. 
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On these specifications, the vocabulary "regulatory region" is used for meaning the field where 
transmission is taken into consideration, when judging about the field of the cellular 
telecommunication system controlled by a single acceptance control entity or a single process, 
i.e., acceptance of a new bearer. Regulatory region consists of the sector of a eel, a eel, two or 
more eels, for example, routing area, or all wireless access networks. 
Hereafter, other functions, i.e., load control, power control, and hand-over control of the 
versatility of the cellular network which controls a bearer are explained. 

The main task of load control (LC) is securing so that cellular system's may operate on the point 
on which a high capacity's is attained, without using power superfluously at a migration station, 
obtaining a good connection quality. The definition of a loading limit allowed to cover a load 
over a system is a task important for management of a wireless resource. Since an overload 
condition worsens the network engine performance remarkably, it is important for it to control a 
load to avoid an overload condition. Some examples of the main functions of foad control are 
confusion control at adjustment of network balance ****, a power control parameter, and a 
hand-over parameter, and a list. 
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The purpose of power control (PC) is adjusting the power level of a migration station and a base 
station so that desired signal level's may be obtained to the receiver of each edge, namely, **- 
******. s may be CO p ec j W jth. Moreover, power control changes power level as the response to 
a big change of shadow-izing, and a response to a quick change of for example, SIR level. 
Hand-over (HC) control manages a switch of connection of a migration station, when moving to 
another eel from a eel with a migration station. 

Usually, these functions are carried out in a network element as a software program performed 
by the processing unit of a network element. A means to perform these functions is called an 
entity on these specifications, namely, HC entity performs hand-over control, PC entity 
performs power control, and LC entity performs load control, and AC entity performs 
acceptance control. 
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Description of the Invention 

The purpose of this invention is realizing the acceptance control approach a system load's being 
lower than a predetermined limitation maintainable. Still more nearly another purpose of 
this invention is realizing the acceptance control approach which can also make the probability 



of acceptance max to a bearer demand. 

These purposes form load estimate based on a bearer demand at least, and are attained by 
accepting so that the attempt which gives allowances to the bearer (one or more) demanded 
when the load estimate was higher than a limitation may be carried out, and constituting 
control. 
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The approach by this invention is characterized by what was indicated by the description part of 
the independent claim of an approach. A subordination claim shows still more nearly another 
desirable operation gestalt of this invention. 

According to this invention, the bearer demand which produces a load lower than the 1st 
predetermined limitation is accepted. When a bearer demand produces a load higher than the 
1st predetermined limitation, an acceptance control entity is tried so that a resource may be 
canceled without falling the service quality (QoS) which tries so that allowances may be given 
to a bearer demand, namely, is given to the existing bearer. An acceptance control entity can 
perform this by adjusting a power control parameter, a hand-over control parameter, or its 
both. A demand is accepted when an acceptance control entity can give sufficient allowances to 
a new bearer (one or more). 
0011 

Best Mode of Carrying Out the Invention 

Hereafter, the desirable operation gestalt of this invention is explained to a detail with reference 
to the accompanying drawing for which the same reference number was used to the same 
entity. 

According to this invention, the regulatory region of a cellular network has the 1st to a 
transmitting load predetermined limitation, and this 1st predetermined limitation is the so- 
called upper limit of a stabilization load field. A stabilization load field is a load field where a 
system can deal with all traffic in it. The load field above a stabilization load field is called a 
critical load field. A critical load field is used as software capacity allowances of the regulatory 
region for dealing with the abrupt change of the amount of interference. When a load is in a 
critical load field, it is desirable that only a high call and high extraordinary call of a priority are 
accepted by the network. By tuning the "eel respiratory" operation in a network finely, 
acceptance control can use a software capacitor range so that dynamic behavior of a system 
may be managed. A critical load field top is an overload field. The upper limit of a critical load 
field is the 2nd predetermined limitation. One of the purposes of the acceptance control 
approach of this invention is maintaining a system load in a stabilization load field, trying so 
that the probability to accept a new call by desired QoS may be made into max. 
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A. An example of the acceptance control approach With reference to drawing 1 and 2, the 
acceptance control approach by the desirable operation gestalt of this invention is explained 
below. 

In the 1st step 105, a bearer demand accepts and it is received by the control entity. A bearer 
demand is generated by the cellular network when a migration station occurs when a user 
wants to send a call, or for example, a migration station is called. As a response to reception of 
a bearer demand, an acceptance control entity checks a current load in step 110. At this step, 
an acceptance control entity can check a load by requiring the present load information for 
example, from a load-control entity. Subsequently, an acceptance control entity calculates the 
load estimate of a result based on a current load and a bearer demand at least (115). As for the 
load estimate of a result, it is desirable to be included, transmission, i.e., the interference 
power, of both the existing bearer and a new bearer (one or more). 
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The load estimate of a result is compared with the upper limit of the 1st predetermined 
limitation, i.e., a stabilization load field, by the following step 120. When load estimate is higher 
than the 1st predetermined limitation, still more nearly another procedure for dealing with a 
critical load and an overload condition is started (122). This procedure is explained below. In 
step 120, when load estimate turns out to be lower than the 1st predetermined limitation, a 
bearer demand is allowed (125) and a transmitting resource is assigned to a bearer (one or 
more) (130). This transmitting resource is for example, a wireless resource, a logical resource, 
a code, transmitting capacity, or other resources. When the procedure for dealing with a critical 
load and an overload condition produces affirmative judgment to a bearer demand, this 
approach follows step 130 after that procedure. 



An actual result, a load is checked in step 135 and compared with the 1st predetermined 
limitation in step 140. An approach is ended when a load is lower than the 1st predetermined 
limitation. When a load is not lower than the 1st predetermined limitation, the parameter of at 
least one bearer is further adjusted in step 145, a full load is made lower than the 1st 
predetermined limitation, and an approach is ended after that. 
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The adjustment step 145 includes the re-negotiation of the service quality level given to at least 
one bearer, or that a re-negotiation or the changed bearer (one or more) is a 
demanded bearer (one or more) or it is the existing bearer. 

Drawing 2 shows an example of the procedure for dealing with the condition that a load level 
serves as criticality or an overload field by having accepted the bearer demand. According to 
this example, one of the steps 150, 151, 152, 155, and 160 chosen at step 149 is performed in 
order to ease a load. A power control parameter like the upper limit of the transmitted power 
allowances of the existing connection of the regulatory region of cellular system and a minimum 
is readjusted, and this reduces the transmitted power to one or more existing bearers, and 
enables it to accept a new bearer by that cause at step 150. The load control parameter of a 
cellular network is adjusted at step 151. At step 152, the software hand-over and software 
capacity allowances of a cellular network are adjusted. At step 155, the hand-over control 
parameter of the regulatory region of cellular system is adjusted. Such a parameter consists of 
the parameter which defines the threshold for, usually for example, carrying out the trigger of 
the hand-over (or software hand-over) from a certain eel to another cel. Adjustment of a hand- 
over control (HC) parameter produces the hand-over to another regulatory region of one or 
more existing bearers. This adjustment makes the addition of branching of the existing bearer 
or discharge, and a list also produce optimization of software capacity allowances in the case of 
software hand-over. In any case, adjustment of a hand-over control parameter can cancel a 
transmitting resource in the present regulatory region, at step 160, if the parameter of one or 
more demanded bearers is possible, the demand to a transmitting resource will find out a 
suitable low bearer property — as — a re-negotiation — or it is changed. 
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After one of the steps 150, 151, 152, 155, and 160 is performed, a current load is checked 
(165) and new load estimate is calculated (167). When load estimate is lower than the 1st 
predetermined limitation here, the demand is allowed (180) and an approach follows step 130 
of drawing 1 . Adjustment or the re-negotiation of steps 150, 155, and 160 is not sufficient 
magnitude, and when still higher than the 1st predetermined limitation, a bearer demand is 
refused for load estimate (175), and the acceptance control approach is ended. 
Drawing 3 shows still more nearly another example of the procedure of dealing with the 
condition that a load level serves as criticality or an overload field by acceptance of a bearer 
demand. According to this example, it is adjusted so that both the power control parameter of 
the regulatory region of a cellular network and a hand-over control parameter may ease a load 
in steps 150 and 155. 

After performing steps 150 and 155, a current load is checked (165) and new load estimate is 
calculated (167). When load estimate is lower than the 1st predetermined limitation here, the 
demand is allowed (180) and an approach follows step 130 of drawing 1 . Adjustment of steps 
150 and 155 is not sufficient magnitude, and when still higher than the 1st predetermined 
limitation, a bearer demand is refused for load estimate (175), and the acceptance control 
approach is ended. 
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Drawing 4 shows still more nearly another example of the procedure of dealing with the 
condition that a load level serves as criticality or an overload field by acceptance of a bearer 
demand, until load estimate becomes lower than the 1st predetermined limitation in the phases 
150, 155, and 160 which can use load estimate for decreasing in this example — or this 
example — it performs until all three phases are used. 

In this example, one of the steps 150, 155, and 160 chosen at step 149 is performed in order 
to ease a load. The power control parameter of the regulatory region of cellular system is 
adjusted, and this reduces the transmitted power to one or more existing bearers, and enables 
it to accept a new bearer by that cause at step 150. At step 155, the hand-over control 
parameter of the regulatory region of cellular system is adjusted. Such a parameter consists of 
the parameter which defines the threshold for, usually for example, carrying out the trigger of 
the hand-over from a certain eel to another cel. Adjustment of a hand-over control (HC) 



parameter produces the hand-over to another regulatory region of one or more existing 
bearers. This adjustment makes the addition of branching of the existing bearer or discharge, 
and a list also produce optimization of software capacity allowances in the case of software 
hand-over. In any case, adjustment of a hand-over control parameter can cancel a transmitting 
resource in the present regulatory region, at step 160, if the parameter of one or more 
demanded bearers is possible, the demand to a transmitting resource will find out a suitable low 
bearer property — as -- a re-negotiation — or it is changed. 
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After one of the steps 150, 155, and 160 is performed, a current load is checked (165) and new 
load estimate is calculated (167). When load estimate is lower than the 1st predetermined 
limitation here, the demand is allowed (180) and an approach follows step 130 of drawing 1 . It 
is confirmed whether whether all the phases that steps 150 and 155, adjustment of 160, or a 
re-negotiation is not sufficient magnitude, and can be used for load estimate easing a load in 
step 185 in being still higher than the 1st predetermined limitation having been used, and all 
steps 150, 155, and 160 were already performed. When these steps are performed, a demand 
is refused in step 175 and the acceptance control approach is ended. When at least one of the 
steps of these is not performed yet, an approach returns to step 149. 
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In the above-mentioned example, choosing the approach for easing a load in step 149 is 
performed based on the criteria needed by the requirements for specific application. For 
example, when the demanded property of a bearer is what can decrease use of a transmitting 
resource comparatively greatly, without decreasing remarkably greatly the service level actually 
needed by the user, it is effective a re-negotiation or to change the property of at least one 
bearer. Furthermore, this selection can also be performed based on whether for example, load 
estimate crosses the 1st predetermined limitation greatly however. Moreover, this selection 
may be performed with a random gestalt. Moreover, a different bearer format may be 
processed in a different way. For example, priority can be given to a real-time bearer by 
adjusting the property of a non-real-time bearer first. 

the bearer which still more nearly another effective operation gestalt of this invention required 
by not performing the further adjustment step 145 of the parameter of at least one bearer — 
refusing ~ scheduling - carrying out - namely, a queue - putting in - or a re-negotiation - 
or it can also change. 

In still more nearly another effective operation gestalt of this invention, a bearer demand can 
be refused directly, without starting the process 122 which it turns out that the load estimate in 
the 1st presumption steps 115 and 120 is fairly higher than the 1st predetermined limitation, 
namely, deals with criticality and an overload condition more than the specified quantity from 
the 1st predetermined limitation in being high. 
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B. Count of load estimate This section explains an example of the suitable count approach for 
using it for the acceptance control approach by this invention. According to this example, the 
decision of whether an usable capacity and a load increase more highly than the 1st 
predetermined limitation is made based on the SIR level in regulatory region, and the SIR level 
needed by the demanded bearer (one or more). 

It is assumed that the full capacity below the stable loading limit of regulatory region is Ctot. 
Therefore, usable system-capacity calcium is as follows. 
Equation 1 
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however, the capacity by which Coc was occupied by the existing bearer access — it is S 
transmitted power level - it is - W -- WCDMA band width -- it is - Rb -- a bit rate it is - Eb 

- bit energy - it is - No - a heat noise-spectrum consistency — it is - v - background noise 

— it is — and — alpha is voice activity. 
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The requirements for system performance which use capacity as the base are as follows. 
Prob(Coc> = Ctot) <=gamma (2a) 

That is, the probability of the existing bearer which needs more usable capacity is lower than 
the predetermined system reliability limitation gamma. The same requirements can be 



expressed as follows about SIR level. 
Prob(SIRreq>=SIRtot) <=gamma (2b) 

It depends for the capacity of a WCDMA system on interference level. In the following case the 
min QoS of the demanded bearer is satisfied. 
Equation 2 




however, M - the number of coincidence users it is — G - processing gain — it is - the S/N 
according Eb/No to a heat noise and other eel interference - it is the signal energy per bit 
according Ebv to a real-time bearer - it is -- and - Ebd is the signal energy per bit by the non- 
real-time bearer. 
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In the following case, the demanded bearer is accepted. 

SIRreq<=SIRtot = >SIRreq<=SIRstable+SIRcritical-SIRoc (5) 

Or it is at other terms. SIRreq< = (SIRtot-SIRoc) <=SIRavailable (6) 

however, the SIR level needed for the bearer as which SIRreq was required - it is SIRtot - 
the total in regulatory region - SIR level - it is - the stabilization SIR allowances SIRstable 
instructs to be, the stable active region, i.e., 1st predetermined limitation, of a system, - it is - 
- SIRcritical - the width of critical allowances, i.e., software capacity allowances, it is - the 
SIR level on which SIRoc is occupied by the existing bearer - it is - and— SIRavailable is the 
SIR level which can be assigned to a new bearer. 
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With still more nearly another desirable operation gestalt of this invention, an usable capacity is 
calculated about the transmitted power in regulatory region, a capacity usable with this 
operation gestalt of transmission, i.e., the usable amount, - if it puts in another way, the 
interference power Pavailable is calculable as follows. 
Equation 3 
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however, the 1st predetermined limitation of as opposed to the upper limit of a stabilization 
load field, i.e., transmission, and interference power in Pstable — it is - the 2nd predetermined 
limitation of as opposed to the upper limit of a critical load field, i.e., transmission, and 
interference power in Pcritical -- it is - and - m is the number of coincidence bearer accesses 
in regulatory region. 

In the following case, a bearer demand is accepted with this operation gestalt. 
sigma Preq+sigma Poc<=sigma Pstable (8) 

however, interference or transmitted power of the demanded bearer Preq is presumed to be by 
acceptance control - it is and - Poc is interference or transmitted power level occupied by 
the already accessed bearer. 
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Since the property of a non-real-time (NRT) bearer is accepted with the property of the NRT 
bearer which has the changing bit rate and it only goes into the bottom of control of control 



partially, as for decision of acceptance or refusal, being based only on a real-time bearer is 
desirable. 

Acceptance uses a real-time bearer as the base, has a priority with the highest extraordinary 
call, even when a load is in a critical load field, it accepts an extraordinary call, and it has a 
priority to the 2nd with the highest RT calls other than an extraordinary call, and it is desirable 
to make it have a priority with the lowest NRT call. When trying discharge of a transmitting 
resource, as for network various parameters, it is desirable to be adjusted so that this priority 
sequence may be maintained, consequently, the call or the existing call whose acceptance 
control, as for priority sequence, has emitted the demand -- those priorities - being based a 
drop — or it can be made to carry out hand-over. 
0024 

In multi-diversity connection, adjustment of the transmitted power of a migration station (MS) 
can be performed as follows based on the desirable operation gestalt of this invention. An 
acceptance control entity sets BER (bit error rate) to external loop-formation power control, the 
requirements for FER (rate of a framing error), and an initial Eb/No set point. Moreover, an 
acceptance control entity also sets the power allowances over the transmitted power of the 
multi-diversity bearer of MS which has appointed QoS. Final power adjustment decision is 
performed by MS based on the following conditions, when external loop-formation power 
control command requires the increment in power level. 
Ptrx=Po+DSS< = Pmax**Pmargin (9) 

However, DSS is the dynamic step size power which should be added to current transmitted 
power level. Conditions (9) show that transmitted power is increased, only when the 
transmitted power which is beyond the upper limit Pmax predetermined to the transmitted 
power of connection of the increased power level , and was increased is in the above- 
mentioned power allowances over transmitted power. 
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Final power adjustment decision is performed by MS based on the following conditions, when 
external loop-formation power control command requires reduction in power level. 
Ptrx=Po+DSS> = Pmin**Pmargin (10) 

This condition (10) shows that transmitted power is decreased, only when the transmitted 
power which is more than the predetermined minimum Pmin to the transmitted power of 
connection of the power level which decreased, and decreased is in the above-mentioned power 
allowances over transmitted power. 

In multi-diversity connection, with the desirable operation gestalt of this invention, an 
acceptance control entity adjusts transmitted power by setting up the dynamic range of 
transmitted power. Such adjustment of transmitted power is applicable to both transmitted 
power adjustment of a down link and an up link. 
0026 

C. Example of signaling Some examples of signaling based on the various operation gestalten of 
this invention are described hereafter. Drawing 5 , and 6, 7 and 8 show signaling between the 
bearer management (BM) entity 210, the acceptance control (AC) entity 220, the load-control 
(LC) entity 230, the power control (PC) entity 240, and the hand-over control (HC) entity 250. 
Drawing 5 shows signaling of an example of the acceptance control approach by the desirable 
operation gestalt of this invention. A bearer management entity accepts bearer demand 
message BEARER_REQ in the 1st, and transmits to it at a control entity (310). A migration 
station occurs or, in a migration arrival call, a bearer demand is generated by the network. An 
acceptance control entity checks a current load by what (320) a CHECK_LOAD message is 
transmitted to a load-control entity for, a load-control entity answers it, and the LOAD_JNFO 
message showing current loaded condition is transmitted (330). After receiving load 
information, an acceptance control entity calculates load estimate based on a bearer demand 
and load information at least (340). In this example, it turns out that load estimate is lower 
than the 1st predetermined threshold. Consequently, AC entity returns acknowledgement 
message BEARER_REQ_ACK to BM entity. 
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Subsequently, AC entity orders PC entity to change a power control parameter by transmitting a 
TXPWR_UPD„REQ message for new bearer acceptance (360), and PC entity checks it by what 
(370) a TXPWR_UPD_REQ_ACK message is transmitted for. Subsequently, AC entity orders HC 
entity by what (380) a HO_TRESHOLD__UPD_REQ message is transmitted for to change a hand- 
over control parameter for new bearer acceptance, and HC entity checks it by what (390) a 



HO_TRESHOLD_UPD_REQ_ACK message is transmitted for. Then, AC entity examines a 
condition first the result in the control area by what (400) load information is demanded for 
from LC entity, and LC entity transmits the information about current loaded condition to AC 
entity (410). Subsequently, if AC entity examines the information (420) and it turns out that a 
load is more expensive than the 1st predetermined limitation, AC entity will carry out a 
negotiation to a bearer management entity, in order to change the property of at least one 
bearer so that it may go a load as it is also lower than the 1st predetermined limitation (430). 
Drawing 6 shows signaling of another example of the acceptance control approach by the 
desirable operation gestalt of this invention. In the example of drawing 6 , a bearer demand 
increases a load more highly than the 1st predetermined limitation. 
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A bearer management entity accepts bearer demand message BEARER_REQ in the 1st, and 
transmits to it at a control entity (310). A migration station occurs or, in a migration arrival call, 
a bearecdemand is generated by the network. An acceptance control entity checks a current 
load by what (320) a CHECK_LOAD message is transmitted to a load-control entity for, a load- 
control entity answers it, and the LOAD_INFO message showing current loaded condition is 
transmitted (330). After receiving load information, an acceptance control entity calculates load 
estimate based on a bearer demand and load information at least (340). In this example, it 
turns out that load estimate is higher than the 1st predetermined threshold. Consequently, AC 
entity is tried so that allowances may be given to the demanded bearer. In this example, AC 
entity transmits a message to PC entity (341), and carries this out by ordering PC entity to 
update a power control parameter. PC entity reduces the transmitted power of a bearer, when 
the QoS level required of a bearer will allow the fall of transmitted power in a current condition, 
for example, if possible. Anyway, PC entity answers AC entity by what (342) an 
acknowledgement message is returned to AC entity for. After receiving an acknowledgement 
message, an acceptance control entity checks a current load by what (343) a CHECKJ.OAD 
message is transmitted to a load-control entity for, and a load-control entity answers it by what 
(344) the LOAD_INFO message showing a current load entity is transmitted for. After receiving 
load information, an acceptance control entity calculates load estimate based on a bearer 
demand and load information at least (345). In this example, sufficient allowances are formed 
to the demanded bearer (one or more) of renewal of a power control parameter. Consequently, 
AC entity returns an acknowledgement message to BM entity. 
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Subsequently, AC entity orders PC entity to change a power control parameter by transmitting a 
TXPWRJJPD_REQ message for new bearer acceptance (360), and PC entity checks it by what 
(370) a TXPWR_UPD_REQ_ACK message is transmitted for. Subsequently, AC entity orders HC 
entity by what (380) a HO_TRESHOLD_UPD_REQ message is transmitted for to change a hand- 
over control parameter for new bearer acceptance, and HC entity checks it by what (390) a 
HO_TRESHOLDJJPD_REQ_ACK message is transmitted for. Then, AC entity examines a 
condition first the result in the control area by what (400) load information is demanded for 
from LC entity, and LC entity transmits the information about current loaded condition to AC 
entity (410). Subsequently, if AC entity examines the information (420) and it turns out that a 
load is more expensive than the 1st predetermined limitation, AC entity will carry out a 
negotiation to a bearer management entity, in order to change the property of at least one 
bearer so that it may go a load as it is also lower than the 1st predetermined limitation (430). 
Drawing 7 shows signaling of still more nearly another example of the acceptance control 
approach by the desirable operation gestalt of this invention. In the example of drawing 7 , a 
bearer demand increases a load more highly than the 1st predetermined limitation. 
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A bearer management entity accepts bearer demand message BEARER_REQ in the 1st, and 
transmits to it at a control entity (310). A migration station occurs or, in a migration arrival call, 
a bearer demand is generated by the network. An acceptance control entity checks a current 
load by what (320) a CHECK_LOAD message is transmitted to a load-control entity for, a load- 
control entity answers it, and the LOAD_INFO message showing current loaded condition is 
transmitted (330). After receiving load information, an acceptance control entity calculates load 
estimate based on a bearer demand and load information at least (340). In this example, it 
turns out that load estimate is higher than the 1st predetermined threshold. Consequently, by 
using power control first, AC entity is tried so that allowances may be given to the demanded 
bearer. In this example, AC entity transmits a message to PC entity (341), and carries this out 



by ordering PC entity to update a power control parameter. PC entity reduces the transmitted 
power of a bearer, when the QoS level required of a bearer will allow the fall of transmitted 
power in a current condition, for example, if possible. Anyway, PC entity answers AC entity by 
what (342) an acknowledgement message is returned to AC entity for. After receiving an 
acknowledgement message, an acceptance control entity checks a current load by what (343) a 
CHECKJ-OAD message is transmitted to a load-control entity for, and a load-control entity 
answers it by what (344) the LOADJNFO message showing a current load entity is transmitted 
for. After receiving load information, an acceptance control entity calculates load estimate 
based on a bearer demand and load information at least (345). In this example, sufficient 
allowances are not formed to the demanded bearer (one or more) of renewal of a power control 
parameter. Consequently, by adjusting a hand-over parameter, AC entity is tried so that 
allowances may be given to the demanded bearer. In this example, AC entity transmits a 
HO_OPTIMIZATION command to HC entity (346), and orders HC entity to optimize a hand-over 
parameter so that the load in control area may be decreased. Consequently, if HC entity is 
possible, it will change the parameter which controls hand-over decision, without falling the 
service level given to the existing bearer. Subsequently, HC entity answers by what (347) 
acknowledgement message HO_OPTIMIZATION_ACK is transmitted to AC entity for. 
Subsequently, AC entity performs a load check and a presumed procedure again, as already 
stated in relation to steps 343, 344, and 345 (349). Finally in this example, optimization of a 
hand-over control parameter forms sufficient allowances to the demanded bearer (one or 
more). Consequently, AC entity transmits an acknowledgement message to BM entity (350). 
0031 

Subsequently, AC entity orders PC entity to change a power control parameter by transmitting a 
TXPWRJJPD_REQ message for new bearer acceptance (360), and PC entity checks it by what 
(370) a TXPWR_UPD_REQ_ACK message is transmitted for. Subsequently, AC entity orders HC 
entity by what (380) a HO_TRESHOLD_UPD_REQ message is transmitted for to change a hand- 
over control parameter for new bearer acceptance, and HC entity checks it by what (390) a 
HO_.TRESHOLD_UPD_REQ_.ACK message is transmitted for. Then, AC entity examines a 
condition first the result in the control area by what (400) load information is demanded for 
from LC entity, and LC entity transmits the information about current loaded condition to AC 
entity (410). Subsequently, if AC entity examines the information (420) and it turns out that a 
load is more expensive than the 1st predetermined limitation, AC entity will carry out a 
negotiation to a bearer management entity, in order to change the property of at least one 
bearer so that it may go a load as it is also lower than the 1st predetermined limitation (430). 
Drawing 8 shows signaling of still more nearly another example of the acceptance control 
approach by the desirable operation gestalt of this invention. In this example, a bearer demand 
produces a high presumed load more remarkable than the 1st predetermined limitation, 
therefore AC entity uses power control and hand-over control so that allowances may be given 
to the demanded bearer, and a negotiation is carried out to BM entity so that the amount of the 
resource which is needed with a demand may be lowered. 
0032 

A bearer management entity accepts bearer demand message BEARER_REQ in the 1st, and 
transmits to it at a control entity (310), A migration station occurs or, in a migration arrival call, 
a bearer demand is generated by the network. An acceptance control entity checks a current 
load by what (320) a CHECK_LOAD message is transmitted to a load-control entity for, a load- 
control entity answers it, and the LOAD_INFO message showing current loaded condition is 
transmitted (330). After receiving load information, an acceptance control entity calculates load 
estimate based on a bearer demand and load information at least (340). In this example, it 
turns out that load estimate is more remarkably than the 1st predetermined threshold 
high. Consequently, by using power control first, AC entity is tried so that allowances may be 
given to the demanded bearer. In this example, AC entity transmits a message to PC entity 
(341), and carries this out by ordering PC entity to update a power control parameter. PC entity 
reduces the transmitted power of a bearer, when the QoS level required of a bearer will allow 
the fail of transmitted power in a current condition, for example, if possible. PC entity answers 
AC entity by what (342) an acknowledgement message is returned to AC entity for. 
Furthermore, AC entity transmits a HO_OPTIMIZATION command to HC entity (346), and AC 
entity orders it to HC entity to optimize a hand-over parameter so that the load in control area 
may be decreased. Consequently, if HC entity is possible, it will change the parameter which 
controls hand-over decision, without falling the service level given to the existing bearer. 



Hn bS o™^x H T ^? n S anSWerS by What (347 > acknowledgement message 
HO_OPTIMIZATIOI\l_ACK is transmitted to AC entity for 
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L^oSVh AC 6ntity iS POSSib ' e ' * Wi " carry out a bearer negotiation procedure with BM 

S Vm ( b 35oT d6mand - ConS ^ uent, V' AC entity transmits an acknowledg^me^me^ge 

KWMmVomZ^*^ t0 C t: an9e 8 P ° Wer COntro1 Parameter by transmitting a 

[s 'o^^txpwr Spd fTa? 6 " bearer acce P tance ( 36 °)' and PC entity checks it by what 

on*.-l k kl rloM message is transmitted for. Subsequently AC entitv orders Hr 

ove "cent S?U2m^^ E t H0LD - UPD ^ EQ m6SSage iS ^ for * > cha^etn^ 
HC f TRESHOLD upd o U5 aCCe P tance ' and HC entity checks it by what (§90) a 

j * * 7 OLD_UPD_REQ_ACK message is transmitted for. Then AC entitv examinp<= * 

f?om L^enrnv' and^clntr! ^1 a ™ by What (400 > 'oadlnVrma^sTeSed for 
ntrtv f4?^Lhi entity transmits the information about current loaded condition to AC 
EJfte m« ] ' Subsec ^ uent 'y' lf AC entity examines the information (420) and it turns out that a 
load s more expensive than the 1st predetermined limitation, AC entity wilUarry out a 
S2r S > b6arer mana 9ement entity, in order to change the property of aT least one 
bearer so that ,t may go a load as it is also lower than the 1st predetermined limitation (430). 

This invention is not limited to using it for the specific region of a cellular network The 
cS?* 8 !^ C ° n r ° aPPr ° aCh by thiS invention can be used for controlling JhTacceotance in the 
rcc?ssn f etwork e s 0f 9 ^ 9 tW ° ° r ™ r * ^ for exam P' e ' r^r£TS?S££ 

Being able to divide regulatory region into transmission, interference power or a SIR su h f if >M 

issfirzz ^jssnzzzz 1 the adaptation part of the ~ ™« ™ 

SSSS C <°nTH POndin9 K t0 3 T el6SS netW ° rk COntro,ler (RNC)'ls a ba* sSS?n ' 
controller (BSC). So, the vocabulary the "wireless network controller" of a claim shall cover all 
the functional entities that are concerned with the vocabulary used to °h f ent Z of a sSSc 

t e eC ° mmUniCati0n SyStem ' and respond that theVe is nothing Fu tSrm^ ?t does 
not pass over various commands and message names like a LOAD INFO messaae name to an 
example, and this invention is not limited to use of the command an 1 meSage nameThich 
were indicated on these specifications. Furthermore, the vocabulary "modmcatlon'' of a daim 
tn J°r be With Whether * is a re-negotiation or it is change w Sheu? a re 

negotiation, but shall cover any change performed to the parameter o? at least one bearer. 

^^e^^^ 3 Part f ° r any Ce,lular telecommunication systems based on a 

da*m ' that mUCh modmcation and corrections are made within a 

Brief Description of the Drawings 
Drawing 1 

"vention. 1 " 9 Sh ° Win9 ^ aCC6ptance contro1 a PP roach by the desirable operation gestalt of this 
Drawing 2 

It is drawing showing some examples of the acceptance control approach which cooe with a 

invention " ™ C ° ndlt,0n aCC ° rding t0 the desirable °P eration geSt^thte 

Drawing 3 

b cM^n-H*™*" 9 S T 6 another exam P |es of the acceptance control approach of coping with 
a critical load or an overload condition according to the desirable operation gestalt of this 



invention. 
Drawing 4 

It is drawing showing some still more nearly another examples of the acceptance control 
approach of coping with a critical load or an overload condition according to the desirable 
operation gestalt of this invention. 
Drawing 5 

It is drawing showing signaling of an example of the acceptance control approach by the 
desirable operation gestalt of this invention. 
Drawing 6 

It is drawing showing signaling of another example of the acceptance control approach by the 
desirable operation gestalt of this invention. 
Drawing 7 

It is drawing showing signaling of still more nearly another example of the acceptance control 
approach by the desirable operation gestalt of this invention. 
Drawing 8 

It is drawing showing signaling of still more nearly another example of the acceptance control 
approach by the desirable operation gestalt of this invention. 
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Procedure revision The decodement presentation document of the 34th article amendment of 
Patent Cooperation Treaty 

Filing Date February 19, Heisei 13 (2001. 2.19) 

Procedure amendment 1 

Document to be Amended Specification 

Item(s) to be Amended Claim 

Method of Amendment Modification 

The contents of amendment 

Claim(s) 

Claim 1 In an approach including the phase (110) which is the acceptance control approach in 
a cellular telecommunication system, and checks reception (105) and a current load for a 
bearer demand, 

Based on the above-mentioned current load and the above-mentioned bearer demand, the load 



estimate of a result is calculated at least (115), 

case the load estimate of the above-mentioned result is lower than the 1st predetermined 
limitation -- the above-mentioned bearer demand -- accepting (125) -- the above-mentioned 
demand - being based -- a transmitting resource - assigning (130) and the load of a result 
-- checking (135) -- and 

When the load estimate of the above-mentioned result is larger than the predetermined 
limitation of the above 1st, discharge of a transmitting resource is tried (122), it goes load 
estimate as it is also lower than the above-mentioned 1st predetermined limitation, and the 
acceptance of a bearer by which the demand was carried out above-mentioned is allowed, 
The approach characterized by including the phase to say. 

Claim 2 The method according to claim 1 (145) of changing the parameter of at least one 

bearer as a response to the check of the load of the above-mentioned result, so that it may go 

the load of the above-mentioned result as it is also lower than the above-mentioned 1st 

predetermined limitation when the load of the above-mentioned result is larger than the 

predetermined limitation of the above 1st. 

Claim 3 After the above-mentioned attempt phase, 

A current load is checked (165), 

at least - a current load and a bearer demand - being based - the load estimate of a result - 
calculating (167) — and 

The approach according to claim 1 (135) of accepting a bearer demand (180), and assigning a 
transmitting resource based on the above-mentioned demand (130), and checking the load of a 
result, when the load estimate of the above-mentioned result is lower than the 1st 
predetermined limitation. 

Claim 4 The method according to claim 3 (145) of changing the parameter of at least one 
bearer as a response to the check of the load of the above-mentioned result, so that it may go 
the load of the above-mentioned result as it is also lower than the above-mentioned 1st 
predetermined limitation when the load of the above-mentioned result is larger than the 
predetermined limitation of the above 1st. 

Claim 5 When the load estimate of the above-mentioned result crosses the predetermined 
limitation of the above 1st, 

A bearer demand is changed so that the amount of the resource demanded by the above- 
mentioned bearer demand may be fallen (160), 
A current load is checked (165), 

at least - the above-mentioned current load and the bearer demand by which a change was 
made above-mentioned - being based - the load estimate of a result - calculating (167) - 
and 

The approach according to claim 1 (135) of accepting the bearer demand by which a change 
was made above-mentioned (180), and assigning a transmitting resource based on the 
above-mentioned demand (130), and checking the load of a result, when the load estimate of 
the above-mentioned result is lower than the 1st predetermined limitation. - 
Claim 6 The method according to claim 5 (145) of changing the parameter of at least one 
bearer as a response to the check of the load of the above-mentioned result, so that it may go 
the load of the above-mentioned result as it is also lower than the above-mentioned 1st 
predetermined limitation when the load of the above-mentioned result is larger than the 
predetermined limitation of the above 1st. 

Claim 7 The above-mentioned attempt phase is an approach including the phase (155) of 

adjusting the hand-over control parameter of a cellular network according to claim 1. 

Claim 8 The above-mentioned attempt phase is an approach including the phase (150) of 

adjusting the power control parameter of a cellular network according to claim 1. 

Claim 9 The above-mentioned attempt phase is an approach including the phase (151) of 

adjusting the load control parameter of a cellular network according to claim 1. 

Claim 10 The above-mentioned attempt phase is an approach including the phase (152) of 

adjusting the software hand-over and software capacity allowances of a cellular network 

according to claim 1. 



